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ABSTRACT 

 

 

 

 

 The research explores the effects of daylight components in the interior of 

shopping complex on influencing the number of patronage. The research objective is 

to show that shopping complexes with more daylight attract more patronage. The 

research hypothesis is that commercial buildings with more daylight components will 

have more patronage or customers. The research began with a building framework 

that functions as the structure for the building selection. A building inventory was 

formed to assist in the building selection. Prior to the building framework, topics 

such as definition of shopping complex, basic benchmarking, factors affecting 

patronage and lighting was covered. Based on these research, Subang Parade and 

Summit USJ were chosen as case studies. Selected shopping complexes with similar 

characteristics and attributes that bear the controlled variables or factors that could 

affect people to come to shopping complexes other than light was selected and then 

compared with the one and only variable left which was light. This was based on the 

fact that light affects human behaviors. Data collected for this research were 

luminance level and patronage count. The research found that shopping complex 

with daylight components had higher patronage count compared to shopping 

complex with no daylight component. It is hoped that this research would contribute 

to the awareness on the value of daylight in buildings especially in shopping 

complexes in Malaysia.      

 

 

 

 

 



 
 

 
 
 
 
 
 

ABSTRAK 

 

 

 

 

 Kajian ini dibuat untuk mengkaji kaitan komponen cahaya siang di dalam 

gedung membeli-belah terhadap jumlah pengunjung yang mengunjungi bangunan 

tersebut. Objektif kajian adalah untuk menunjukkan bahawa gedung membeli-belah 

yang mempunyai komponen cahaya siang yang lebih besar di ruang dalamannya 

mampu menarik lebih ramai pengunjung. Hipotesis kajian ini adalah gedung 

membeli-belah yang mempunyai komponen cahaya siang yang lebih tinggi mampu 

menarik lebih ramai pengunjung. Kajian bermula dengan membuat satu rangka 

penyelidikan bangunan yang berfungsi sebagai struktur untuk pemilihan bangunan 

kajian. Inventori bangunan telah dibuat untuk membantu pemilihan bangunan kajian. 

Sebelum rangka penyelidikan bangunan dilakukan, beberapa topik penting telah 

dikaji seperti definasi gedung membeli-belah, asas tanda aras, kajian terhadap faktor 

yang mempengaruhi pengunjung ke gedung membeli-belah, dan faktor yang 

mempengaruhi pengcahayaan. Berdasarkan penyelidikan yang telah dibuat, Subang 

Parade dan Summit USJ telah dipilih sebagai kajian kes. Kajian ini hanya memilih 

gedung membeli-belah yang memiliki ciri-ciri yang sama untuk dibandingkan. 

Perbezaan antara bangunan yang dipilih hanyalah sistem pengcahayaan. Data yang 

akan diambil adalah kadar pengcahayaan dan bilangan pengunjung. Penemuan kajian 

ini menunjukkan bahawa gedung membeli-belah yang memiliki komponen cahaya 

siang yang lebih tinggi mampu menarik lebih ramai pengunjung. Adalah diharapkan 

kajian ini dapat menyumbang kepada kesedaran terhadap nilai cahaya siang di dalam 

bangunan terutamanya gedung membeli belah di Malaysia. 
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CHAPTER 1 
 

 

 

 

INTRODUCTION 

 

 

 

 

 The Malaysian shopping scene, especially within the Klang Valley district 

has shown a rise in the development of shopping complexes due to the rise in 

consumer demand as in rise in shopping trend (Selat, 1995). The main dilemma of 

shopping complexes in Malaysia is seen in its declining life span serving as a 

commercial centre which in the end needs to be revitalized and revived as quoted by 

Zulkhafiz (2002) & Fauzan (2000). Shopping complexes tend to experience 

decreasing amount of customers as it age turning it into white elephants. The Johore 

shopping scenario for instance has witnessed several accounts of the failures of 

shopping complexes such as Bestworld Plaza, Kemayan City and the recently opened 

Lot 1 Shopping Centre. This stresses even more on the importance of looking into 

factors that contributes to attracting customers to shopping complexes. According to 

Tauber (1972) on different motives for shopping, he found out that people shopped 

not merely out of necessity or a desire to satisfy a physical need but even includes 

the need for social interaction outside of the home such as encounters with friends or 

salesperson. Tan (1991) studied on shopping behaviours in Singapore and the 

implications for property managers found that a friend’s perception of the shopping 

centre could also contribute to retail patronage. 

 

 

In finding the relation on factors that contributes to attracting customers to 

shopping complexes, the subject of human reaction, light, and commercial building 
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has been selected as the main subject of the research. It is widely known that human 

being react to light. Human being or within this context; the customers, is also 

closely related to the subject of commercial buildings such as shopping behavioural 

patterns and what triggers them. It is also known that light plays an important role in 

affecting human behavioural pattern and psychological response. According to Ruck 

(1989) on the subject of the construction of human perception, the quantity and the 

quality of light received by the human visual receptors, which is the eyes, have a 

direct influence on how people see things, which could contribute to one’s 

impressions of an interior by giving character and atmosphere. Research done by 

Sudirman (2001) regarding human perception towards the usage of daylight in 

shopping complexes, shows that shopping complexes with higher degree of daylight 

usage evokes positive feelings/emotions in building users within its interiors 

compared to shopping complexes with less daylight usage. The research would like 

to look whether daylight affects the number of customers in a shopping complex.  

 

 

 

 

1.0 Research background 

 

 

 The rise of shopping complexes in Malaysia poses a threat to the 

environment. It is feared that without proper study on the effects of these 

developments towards the environment, a surplus of shopping complexes might arise 

and this will give a negative impact to the environment. This scenario would lead to 

numerous environmental issues such as a rise in energy demand as to operate 

buildings, rise in building material and even the urban heat island phenomena. Rise 

in energy demand occurs as these buildings operate. Common practice of mechanical 

ventilation and artificial lighting contributes to demand in energy. The rise will also 

increase the urban heat island phenomena as more shopping complexes are built. 

Furthermore, if the shopping complex cease to operate and left unused, the vacant 

building will still continue to contribute to the urban heat island effect.  
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1.1 Scope of research 

 

 

 The research would look into the affects of daylight component in 

commercial building on number of customers. The research should reflect the 

shopping complex development scenario of Malaysia. Therefore, the research should 

include samples of shopping complexes throughout Malaysia.  

 

 

However, the reseach has selected Klang Valley as the extent of research 

field. Klang Valley has been chosen as the research field because it has the largest 

amount of shopping complexes (Kamiso & And, 2004). The research will look into 

the basic dimensions, which determine retail patronage. The research will also look 

into different motives of shopping that explains why people go to shopping 

complexes to work out these variables. After verifying these variables, the researcher 

will select shopping complexes with the most similar characteristics and attributes 

that bear the controlled variables (factors that could affect people to come to 

shopping complexes other than light) to then compare the one and only variable left 

which is light.  

 

 

 

 

1.2 Research hypothesis.   

 

 

 Commercial buildings with more daylight components will have more 

patronage/customers. This ideology is based on the fact that light affects human 

behaviour.  
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1.3 Research aim and objectives. 

 

 

 The main objective of the research is to demonstrate that commercial 

buildings with higher components of daylight in its interior attract more customers. 

The research is crucial especially to individuals that are connected to the commercial 

business such as property owners, property managers and shareholders to name a 

few. 

 

 

The aim of the research is to promote awareness on proper check and balance 

between shopping complex development and the environment to avoid a surplus in 

shopping complexes. Usage of daylighting in shopping complexes could lessen and 

save energy consumption used to operate artificial lighting. A better understanding of 

the proper application of daylighting strategies in shopping complexes in Malaysia 

could benefit both developers and customers.  

 

 

 

 

1.4 Research questions. 

 

 

 In achieving the objective of the research, one must ask how to work things 

out as in how to carry out the required actions and methods. Some research questions 

have been identified as a mean of aid to accomplishing the research objective. They 

consist of: 

 

i. What are other contributing factors that could affect people to come to 

shopping complexes other than light? 

ii. Do commercial buildings with higher daylight components in its 

interior attract more customers? 
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 The main intention of the research is to investigate the relationship between 

the usages of daylight in the interiors of commercial buildings on its capability to 

attract more customers. It is hoped that better understanding and application of 

daylight would contribute to more retail patronage. 

 

 

 

 

1.5 Research assumptions 

 

 

(a) The outdoor illuminance reading is constant from 11am to 2.30 pm (Zain, 

2001). The selection of timeframe will be discussed in chapter 3.3.3. 

(b) The affects of daylight towards Malaysian is as equivalent as of those 

from temperate countries. This is to substantiate the use of journals and 

research done in temperate countries on affects of daylight towards 

human being behaviour. 

 

 

 

 

1.6 Research organization. 

 

 

 The thesis is organized in 6 chapters. Chapter 1 will discuss on the 

introduction of the research. Chapter 2 reviews the literature on the relation of the 

human being towards light, and the relation of light and commercial buildings. The 

review on the relation of the human being towards light is broken down to three 

categories which consist of the relation of light towards human behaviour, human 

psychology and human physiology. This is to illustrate and fortify the statement that 

light affects human being.  
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Chapter 3 discusses on the research methodology. The chapter discusses on 

how the study will be carried out. It explains the stages of the methodology which 

includes, building framework, data collection, pilot study and the analysis method. 

The building framework will discuss on shopping complex definition, factors 

affecting patronage and lighting and basic benchmarking. These studies are done as 

to substantiate the building selection. 

 

 

Chapter 4 will discuss on the research analysis. Chapter 5 discusses on 

behavioural survey study. The final chapter which is Chapter 6 will discuss on the 

conclusion and recommendations for future research.  



 165

 
BIBLIOGRAPHY 

 
 
Ahmad, A.Z. (2000). Daylighting : Renewable Energy Source Rediscovered. Akitek 

Urbanisma Renewable Energy Workshop Lecture Notes. 
 
Ahmad, M. H. (1996). The Influence of Roof Form and Interior Cross Section on 

Daylighting in Atrium Spaces in Malaysia. PhD Thesis, Department of 
Architecture, University of Manchester. 

 
Abdou, O., A., (1997). Effects of Luminous Environment on Worker Productivity in 

Building Spaces. Journal of Architecture Engineering.Volume 3: 3 
 
Anonymous, (undated) Handbook of Simplified Practice for Traffic Studies., Iowa 

State University. unpublished 
 
Anonymous, (1993). Lighting On The Horizon. Chain Store Age Executive With 

Shopping Center Age. Volume 69(12): 48. 
 
Anonymous, (1994). Lighting Supermarkets: Creating The Right Image. Chain Store 

Age Executive with Shopping Center Age. Volume 70( 5). 
 
Anonymous, (1997). Studies Give Daylit Daylit Schools Passing Grades. Engineered 

Systems. Volume 14(4): p18, 2p  
 
Anonymous, (2004). Let There Be Light. ASHRAE Journal. Volume 46(1): 6. 
 
Ashdown, I., and Franck, P. J. (1995) Luminance Gradients: Photometric Analysis 

And Perceptual Reproduction. 1995 IESNA Conference . U.S. 
 
Babbie, E. (2003). The Basics of Social Research. USA: Wadsworth/Thomon 

Learning 
 
Bailey, K.D. (1978). Methods of Social Research. New York: The Free Press, A 

Division of Macmillan Publishing Co., Inc. 
 
Barta, S. et.all., (2002). Analysis of Retail Trends and Taxable Sales for Enid, 

Oklahoma and Garfield County Oklahoma Cooperative Extension Service, 
Oklahoma State University. 

 
Bartas, S. et.all, (April 2003). Analysis of Retail Trends and Taxable Sales for 

Slaughterville, Oklahoma and Cleveland County. Oklahoma State University: 
Oklahoma Cooperative Extension Service 

 
Bean, A. R., and Bell, R. I. (1992). The CSP Index: A Practical Measure Of Office 

Lighting Quality As Perceived By The Office Worker. The Chartered 
Institution of Building Services Engineers (CIBSE) National Lighting 
Conference. Volume 24( 4) : 15- 18. 

 



 166

Beddington, N. (1991)  Shopping Centers: Retail Developement, Design and 
Management. Oxford, London: Butterworth Architecture  

Bennett, C. (2004). ROMDAS: Road Measurement Data Acquisition 
System.unpublished 

 
Bernstein, R. (1978). Digital Image Processing for Remote Sensing. New York: 

IEEE Press Birren, F. (1969). Light, Colour and Environment. New York, 
USA: Van Nostrand Reinhold Company 

 
Birren, F. (1969). Light, Colour and Environment. New York, USA: Van Nostrand 

Reinhold Company 
 
Birren F. (1988). Light, Colour And Environment. 2nd Edition. New York: Van 

Nostrand Reinhold. 
 
Bodmann, H. W., (1991). Elements Of Photometry, Brightness And Visibility. The 

Chartered Institution of Building Services Engineers (CIBSE) National 
Lighting Conference. Volume 23(2): 24-28. 

 
Boer, J. B. D. (1978). Interior Lighting. London: The Macmillan Press LTD. 
 
Bouchey, L. M. (2002). Daylighting: Big Energy Savings. Plants, Sites and Parks: 6. 
 
Boyce, P. R. (1981). Human Factors in Lighting. London: Applied Science 

Publishers. 
 
Boyce, P. R. (2003). Human Factors in Lighting Second Edition. London and New 

York: Taylor and Francis.   
 
Bradley, P. M. (1992). Sports Hall Lighting: Badminton Player’s Attitudes. The 

Chartered Institution of Building Services Engineers (CIBSE) National 
Lighting Conference. Volume 24(4): 27-233. 

 
Busch, J. F., Du P. P., and Chirarattananon, S. ( 1993) Energy-Efficient Lighting In 

Thai Commercial Buildings. Energy. Volume18(2): 197-210. 
 
Cabus, R. C., and Pereira F.O.R (1996).  Luminous Efficacy of Daylighting in 

Intertropical Region: An Analysis For Toplighting Systems. WREC. Volume 
2(3):17-22. 

 
Camp, R.C. (1989). Benchmarking: The Search for Industry Best Practices That 

Lead To Superior Performance. Wisconsin:ASQ Quality Press. 
 
Canter, D., and Stringer, P. (1975). Environmental Interactions: Psychological 

Approaches to Our Physical Surroundings. UK: Surrey University Press. 
 
Cawthorne, D. (1991). Buildings, Lighting And The Biological Clock. Building 

Technical File. Volume 2 (Number 32): 67-71. 
 



 167

Chirarattananon, S., and Limmechokchai, B. (1995). Daylighting Potential In 
Thailand. Energy Sources.  Volume 18: 875-883. 

 
Chirarattananon, S., Nooritanon, J., and Balaka, R., (1996). Daylighting For Energy 

Conservations In The Tropics: The Lumen Method And The OTTV. Energy. 
Volume21(6,): 505-10. 

 
Claridge, D. E., and  Haberl, J. S. (1994) Energy Retrofits Can Cut Use And Costs. 

Mechanical Engineering, vol. 116, issue 8, pg. 64, Texas, USA. 
 
Close, J. (1996).Optimising Daylight in High-Rise Commercial Developements in SE 

Asia and the use of Computer Programmes as a Design Tool. WREC. 
Department of Architecture, University of Hong Kong. 

 
Conference Report Compilation (1999). The Fourth SAARC Lighting Conference. 

29-31 January 1999. Dhaka: The Institution of Engineers, Bangladesh in 
association with Electrical Engineering Division, IEB. 

 
Cooke, J. (2004). “Daylighting” Brightens Up Energy Picture, Logistics 

Management: 54. 
 
Cozby, P. C. (2004). Methods in Behavioral Research. McGraw Hill. 
 
Digert, N. E. (1999). The Development And Effects Of Advanced Optical Daylighting 

Systems On Commercial Buildings. University of Colorado: PhD Thesis. 
 
Dilouie, C. (1995). The Lighting Management Handbook. USA: The Fairmont Press. 
 
Evans, B. H. (1981). Daylight in Architecture. New York: Architectural Record 

Books McGraw- Hill Book Company.  
 
Eunice N. W. (2002). Light, An Essential Intervention for Alzheimers Disease. 

Alzheimer’s Care Quaterly. 
 
Feldman, W., and Feldman, P. (2004). Light The Way. Journal of Property 

Management.: 22-25. 
 
Flynn, J. E. (1972), The Psychology Of Light. New York: Electrical Consultant. 
 
Foley, J. D. (1990). Computer Graphics: Principles and Practice. New York: 

Addison-Wesley Publishing Company. 
 
Foss, W. (undated). Market Analysis for Shopping Centres: Demand, Supply and 

Equilibrium Analysis. Wayne Foss Appraisal Inc. unpublished. 
 
Fox, E. J., Montgomery, A. L., and Lodish, L. M. (2004). Consumer Shopping and 

Spending Across Retail Formats. The Journal of Business, ABI/INFORM 
Global: 25. 

 
Frangos, A. (2003).  Here Comes the Sun; Energy-Code Changes Spur Move to 

More Natural Light; Sensors and Automatic Blinds. Wall Street Journal.: B.1. 



 168

 
Frankiln, B. J., and Osborne, H. W. (1971). Research Methods Issues and Insights. 

Belmont, California: Wadsworth Publishing Company, Inc. 
 
Frost, N. (1993). Today's Lighting Can Improve Production, Cut Energy Costs. The 

Office. Volume 118( 2): 12. 
 
Garrett, R. L. (1976). The Valuation of Shopping Centers. 155 East Superior Street 

Chicago, IL: American Institute of Real Estate Appraisers of the National 
Association of Realtors. 

 
Gongxia. Y., and Yun. S. (1990). Visual Environment For The Exhibition Of 

Cultural Relics. The Chartered Institution of Building Services Engineers 
(CIBSE) National Lighting Conference. Volume 22(4): 175-181. 

 
Good, N. (1999). Shedding Light On Productivity. The Business Journal. Volume 

16(21):21. 
 
Gordon, Gary, 2003, Interior Lighting For Designers. Fourth Edition. New Jersey: 

John Wiley  & Sons Inc.  
 
Gosling, D. (1976) Design and Planning of Retail Sytems. New York, USA: Whitney 

Library of Design. 
 
Gruen, C. (1966). Store Location and Customer Behaviour: A Behavioral Research 

Approach to Optimum Store Location. Urban Land Institute Technical 
Bulletin: No. 56. 

 
Guzowski, M. (2000). Daylighting for Sustainable Design.USA: McGraw Hill 

Publications. 
 
Habak. C., and Faubert. J. (1999). Larger Effect Of Ageing On The Perception Of 

Higher-Order Stimuli. Vision research Volume 40 (2000): 943-950 
 
Hale, O. (2002). Improving Performance. American School & University. Vol. 75:  32. 
 
Harrington, J.H. (1996).  High Performance Benchmarking: 20 Steps To Success. 

New York: Mcgraw Hill. 
 
Hashimoto, K. et.all, (1997). People Count System Using Multi-Sensing Application. 

Chicago: International Conference on Solid State Sensors and Actuators. 
 
Hathaway, W. E. (1987) A Study Into The Effects Of Types Of Light On Children- 

A Case Of Daylight Robbery. IRC Internal Report. No. 659: page 11. 
 
Heschong, L. (1999). Daylighting in Schools: An Investigation into the Relationship between 

Daylighting and Human Performance. Reports - Research/Technical :143. 
 
Heschong, L., and Erwine, B. (2000). Daylight: Healthy , Wealthy and Wise, 

Architectural Lighting. ABI/INFORM Trade & Industry: 98  



 169

 
Heschong, L. (2003). Daylighting And Retail Sales. U.S.: California Energy 

Comission. 
 
Helms, R. N., and Belcher, M.C. (1991). Lighting for Energy-Efficient Luminous 

Environments. New Jersey, USA: Prentice Hall. 
 
Henry, P. (1990). Let There Be Light. Journal of Property Management: 35. 
 
Hillier, B. (1984), The Social Logic of Space. London. Cambridge University Press.  
 
Holl, S., Pallasmaa, J.,  and Gomez, A. P. (2006). Questions Of Perception : 

Phenomenology of Architecture. 3rd Edition. Australia: Architecture and 
Urbanism magazine. 

Holmes, J. G. (1975). Essays on Lighting. England: Adam Hilger Ltd. 
 
Holm, B. (1998). Use Of The Case Study Method To Provide Initial Design 

Strategies For Daylighting As A Primary Design Determinant In Earth 
Intergrated Structures. University of Nevada: Masters Thesis. 

 
Hollowich F., Diechkues B., and Schrameyer B. (1977). Die wirlkung des 

naturlichen and kunstlichen lichtes uber das auge auf den hormonund 
stoffwechselhaushalt des menschen. Klin Mbl Augenheilk.  Volume 171: 98. 

 
Hopskinson, R.G. (1963). Architectural Physics : Lighting. London: Department of 

Scientific and Industrial Research Building Research Station, Her Majesty’s 
Stationery Office. 

 
Hopkinson, R. G. (1966). Daylighting. London: Heinemann. 
 
Hopskinson, and Ralph G. (1970). The Ergonomics of Lighting. London: Macdonald 

Technical and Scientific 
 
Hopskinson, R.G. (1972). The Lighting of Buildings. London : Faber and Faber. 
 
Howarth, P. A., Heron, G., Greenhouse, D. S., Bailey, I. L., and Berman, S. M. 

(1993).  Discomfort From Glare: The Role Of Pupillary Hippus. The Chartered 
Institution of Building Services Engineers (CIBSE) National Lighting 
Conference. Volume 25(1): 35-39.  

 
Hoyt, H. (1949). Market Analysis of Shopping Centers. Urban Land Institute 

Technical Bulletin. No. 12. 
Ikeda, M., & Fukumura, S. (1998). Factors Affecting Recognized Visual Space of 

Illumination. Japan: Kyoto University School of Architecture 
 
Iwata. T., Hatao. A., Shukuya. M., and Kimura. K. (1994).  Visual Comfort In The 

Daylit Luminous Environment: Structural Model For Evaluation. The 
Chartered Institution of Building Services Engineers (CIBSE) National 
Lighting Conference, Volume 26(2):29-34. 

 



 170

Japee. S., Schiller. M., Ander, G., and Andereck. K. (2002).  A Method Of Post 
Occupancy Glare Analysis For Building Energy Performance Analysis. , LA, 
USA: School of Architecture, University of Southern California. 

 
Johnson, G., (2004). Using Sunlight To Save Energy: Where Is The R&D Money 

Going?, Architectural Lighting. Volume 19(1): 51. 
 
Kamiso, Sidek and Ang, E. (12 July 2004). Local Retail Industry Gearing Towards A 

Mini Boom. The Star Malaysia. The Star Publications. Pg. 16 
 
Kamiso, Sidek and Ang E. (12 July 2004). Strong Earnings Seen for Bursa Malaysia 

Listed Retailers. The Star Malaysia. The Star Publications. Pg. 16 
 
Kamiso, Sidek and Ang, E. (12 July 2004). Tapping Into Shopping Travellers 

Market. The Star Malaysia. The Star Publications. Pg. 16 
 
Katz, D. (2005). Daylight Harvesting Technologies. Energy Engineering. Volume 

102: 40. 
 
Keehley, P., Medlin, S., Macbride, S. & Longmire, L. (1997). Benchmarking for Best 

Practices in the Public Sector: Achieving Performance Breakthroughs in 
Federal, State and Local Agencies. San Francisco: Jossey-Bass Publishers.  

 
Kesner. C. W. (1993). Museum Exhibition Lighting: Effectiveness Of Subjective 

And Objective Evaluation Measures. The Chartered Institution of Building 
Services Engineers (CIBSE) National Lighting Conference.Volume 28(15):13-
18. 

 
Krebs, T., Gloor, S.,  Wuthrich, S.,  Luthy, V., and Weber, H. P.  (1994) . Recovery 

Time Of The Human Eye After Exposure To A Glare Source At Various 
Intensities. The Chartered Institution of Building Services Engineers (CIBSE) 
National Lighting Conference. September 1994. Cambridge, UK: Institute of 
Applied Physics, University of Bern.   

 
Kuller, R., and Wetterberg, L. (1993). Melatonin, Cortisol, EEG, ECG And 

Subjective Comfort In Healthy Humans: Impact Of Two Fluorescent Lamp 
Types At Two Light Intensities. The Chartered Institution of Building Services 
Engineers (CIBSE) National Lighting Conference. Environmental Psychology 
Unit, School of Architecture, Lund Institute of Technology, Sweden and 
Department of Psychiatry, Saint Goran’s Hospital, Sweden. Cambridge, UK 

 
Lam, and William M.C. (1977). Perception and Lighting as Formgivers for 

Architecture. New York: McGraw-Hill Book Company 
 
Lam, and William M.C. (1986). Sunlighting as Formigiver for Architecture. New 

York, USA: Van Nostrand Reinhold Company 
 
Lam, J. C., and Li D.W. H (1995). Luminous Efficacy Of Daylight Under Different 

Sky Conditions. Energy Conversation Management. Volume. 37(12: page 
1703-1711. 



 171

 
Leslie, R.P (2003). Capturing the Daylight Dividend in Buildings : Why and How?. 

Building and Environment . Volume 38: 381-385.   
 
Levin, R. I. (1988). Statistics For Management. India: Prentice hall of India,  
 
Lindner. H., and Kropf, S. (1993). Asthenopic Complaints Associated With 

Fluorescent Lamp Illumination (FLI): The Role Of Individual Disposition. The 
Chartered Institution of Building Services Engineers (CIBSE) National 
Lighting Conference. Volume 25(2): 59-69. 

 
Loe, D. L., Mansfield, K. P., and Rowlands, E. (1995). Appearance Of Lit 

Environment And Its Relevance In Lighting Design: Experimental Study. The 
Chartered Institution of Building Services Engineers (CIBSE) National 
Lighting Conference. Volume 26(3): 119-133. 

 
Longmire, L. (1993).  The Benchmarking Management Guide. Oregon: Productivity 

Press. 
 
Loo Lee, S. (1984). A Study of Planned Shopping Centres in Singapore. Singapore: 

University Press Kent Ridge. 
 
Loveland, J. (2002). Daylighting and Sustainability, Environmental Design and 

Construction. ABI/INFORM Trade & Industry: 28  
 
Lynes, J. A. Developments in Lighting. , London: Applied Science Publishers Ltd. 
 
Mather, P. M. (1999).  Computer Image Processing of Remotely- Sensed Images: An 

Introduction. England: John Wiley & Sons. 
 
McHugh, J., Burns, P. J., and Hittle, D. C. (1998). The Energy Impact Of 

Daylighting. ASHRAE Journal. Volume 40(5): 31. 
 
McKeever, J. (1953). Shopping Centers Principles and Policies. Urban Land Institute 

Technical Bulletin. No. 20. 
 
Mejia, L. C., and Benjamin, J. D. (2002). What Do We Know About The 

Determinants of Shopping Center Sales? Spatial v/s Non-Spatial Factors. 
Journal of Real Estate Literature, ABI/INFORM Global: 3. 

 
Michel, L. (1999). Light: The Shape of Space. Designing With Space and Light.  

New York:  Van Nostrand Reinhold. 
 
Miller, N., and Rodgers, P. (1998). Lighting Case Study. Architecture magazine. 

Volume 87(9):26-30. 
 
Millet, M. S. (1996). Light Revealing Architecture. New York, USA:Van Nostrand 

Reinhold Company 
 



 172

Muhs, J.. (2004). Up Ahead: Hybrid Lighting. Architectural Lighting. Volume 19(1): 
52. 

 
Ne'eman, E., Sweitzer, G., and Vine, E. (2002). Office Worker Response To Lighting 

And Daylighting Issues In Workspace Environments: A Pilot Survey, Applied 
Science Division. University of California, Berkeley: Lawrence Berkeley 
Laboratory. 

 
Nicolow, J. (2004). High Performance Daylighting. Environmental Design and 

Construction. Volume 7(2): 46. 
 
Northen, R. I., & Haskoll, M. (1977). Shopping Centres: A Developer’s Guide to 

Planning and Design. Centre For Advanced land Use Studies, College of Estate 
Management. 

 
November 1995. If Sun Shines In, Workers Work Better, Buyers Buy More.Wall 

Street Journal. Volume 226: Issue 99.  
 
Nuckolls, J. L. (1983) Interior Lighting for Environmental Designers- Second 

Edition. New York: Wiley Interscience Publications 
 
Park, K. W. (2004). An Illuminance Ratio Predistion Method For Daylighting 

Control Of Buildings. , Concordia University: PhD Thesis. 
 
Parnes, L. (DR). (1984). Planning Stores That Pay: Organic Design and Layout for 

Efficient Merchandising. F.W Dodge Corporation. 
 
Perry, M. J. (1988). Fundamental Vision: A Glaring Case.  The Chartered Institution 

of Building Services Engineers (CIBSE) National Lighting Conference. March 
1988. Cambridge, UK: DoE Building Research Establishment, Building 
Research Station. 

 
Phillips, D. (1964) Lighting in Architectural Design. New York: McGraw- Hill Book 

Company 
 
Pierson, J. (1995). If Sun Shines In, Workers Work Better, Buyers Buy More. Wall Street 

Journal - Eastern Edition.Vol. 226  
 
Porter, T. Colour for Architecture. London: Studio Vista, Cassell And Collier 

Macmilan Publishers Ltd. 
 
Pritchard, D. ( 1964).  A Review of Industrial Lighting in Windowless Factories,  

Light and Lighting.  
 
Raj, C. (1 July 2004). The Dazzle of the Commercial Properties, Malaysian Business, 

Housing and Property. Berita Publishing Sdn. Bhd . Pg. 2-4. 
 
Rea, M. S. (undated). Light - Much More Than Vision. NY, USA: Lighting Research 

Center. 
 



 173

Rea, M. S. and Ouellette, M. J. (1988). Visual Performance Using Reaction Times. 
The Chartered Institution of Building Services Engineers (CIBSE) National 
Lighting Conference. September 1988. Cambridge, UK: National Research 
Council Canada. 

 
Rossiter, J. R., (2003). How To Construct a Test of Scientific Knowledge in 

Consumer Behaviour. Journal of Consumer Research, ABI/INFORM Global:  
305. 

 
Rubinstein, F. M., and Karayel, M. (1984). The Measured Energy Savings From Two 

Lighting Control Strategies. IEEE Transactions on Industry Applications. 
Volume 1A-20(5): 1189-1197.  

 
Ruck N.C. (1989) Building Design and Human Perception. New York: Van 

Nostrand Reinhold 
 
Rutten. A. J. F. (1990). Sky Luminance Measurements For Design And Control Of 

Indoor Daylight Illumination. Eindhoven university of Technology, Faculty of 
Building and Planing. Volume 22 (4): 27-31. 

 
Ruys. (1970). Windowless Offices. University of Washington: M.A. Thesis.  
 
Salkind, N. J. (2002). Exploring Research,. New Jersey, USA: Prentice Hall. 
 
Schalkoff, R. J. (1989). Digital Image Processing and Computer Vision. John Wiley 

and Sons Inc 
 
Schiler, M. (2000). Toward A Definition Of Glare: Can Qualitative Issue Be 

Quantified?, 2nd EAAE-ARCC Conference on Architectural Research. July 4-8, 
2000: Paris, France. 

 
Selat, N. (DR). (1995). Trends of Shopping Centre Developements in Greater Klang 

Valley Towards 2005. Kuala Lumpur: Raine and Horne International Zaki and 
Partners 

 
Serra, R. (1996). Daylighting, Renewable and Sustainable Energy Review 2.  
 
Shalaby, M.A.S (2002). Evaluating Lightscape’s Accuracy For Predicting 

Daylighting Illuminance Compared To An Actual Space. Master of Interior 
Design Report; University Of Florida. 

 
Sharma, S. C. (1994). Seasonal Traffic Counts for a Precise Estimation of AADT. 

ITE Journal. Volume 64(9): 34-41. 
 
Shepherd, A. J., Julian, W. G., and Purcell, A.T. (1992) Measuring Appearance: 

Parameters Indicated From Gloom Studies. The Chartered Institution of 
Building Services Engineers (CIBSE) National Lighting Conference. Volume 
24(4): 203-214. 

 



 174

Shin, I., et.all. (1998). Analysis of Dynamic Aspect of Daylit Environment in 
Interiors. Japan: Kyushu University,. 

 
Smith, P.R. (1971). Lighting Appraisal as an Aid to Architectural Education. 

Physical Environment Report PR3. Australia: Department of Architecture 
Science, University of Sydney 

 
 
So, A. T. P., and Leung, L.M., (1998). Indoor Lighting Design Incorporating Human 

Psychology.  Architectural Science Review. Volume 41: 113-124. 
 
Somner R. (1969). Personal Space; The Behavioral Basis of Design. New Jersey: 

Prentice Hall, Inc.  
 
Spata, A. V. ( 2003). Research Methods Science and Diversity. John Wiley and Sons, 

Inc 
 
Steffy, G. R. (1990). Architectural Lighting Design. New York, USA:Van Nostrand 

Reinhold Company 
 
Steemers, K. (1993).  The Role Of Lighting In The Environmental Performance of 

Buildings. Facilities. Volume 11(5): page 14-19. 
 
Steperson, R. (1969) Identifying Determinants of Retail Patronage. Journal of 

Marketing 
 
Stewart, D. M. (1981). Attitudes of School Children to Daylight and Fenestration, 

Vuilding and Environment. Volume 16(4): page 267-277. 
 
Sucov E.W and Taylor L.H. (1975). The Effect of Non-Uniform Light Distribution 

On Behaviour. Complete Rendu: P-75-03 
 
Sudirman, A.F. (2001)  Human Perception Towards the Usage of Daylight in 

Shopping Complexes (case studies: Sunway Pyramid, One Utama and Subang 
Parade). Topical Study Report; Universiti Teknologi Malaysia.  

 
Tan, H. (1991). Shopping Behaviour: Implications for Property Managers. 

Article/Research Report. Unpublished 
 
Tauber, E. M. (1972). Why Do People Shop. Journal of Marketing. Page: 46-49 
 
Thomas, K. (1992). Harvesting Daylight, Energy Markets:42. 
 
Tiller, D. K. (1992). Lighting Quality. U.S.: Institute for Research in Construction, 

paper for Building Science Insight. 
 
Tiller, D. K., and Rea, M. S. (1992). Semantic Differential Scaling: Prospects In 

Lighting Research. Institute for Research in Construction, National Council 
Canada for The Chartered Institution of Building Services Engineers (CIBSE) 
National Lighting Conference. Volume 24(1): 43-52.  



 175

 
Tragenza, P. (2003). Tropical Daylightin. Lighting Res. Technology. Volume 1(35) : 

page 1-2. 
 
Upendram, S., and Darling D.E. (2004). A Study of Retail Trade in First Class Cities 

Across Kansas: An Annual Report of Trade Pull Factors and Trade Area 
Captures. U.S.: K-State Research and Extension Department of Agricultural 
Economics. 

 
Veitch, J. A., and Newsham, G. R. (1996). Determinants Of Lighting Quality 1: State 

Of The Science. Annual Conference of the Illuminating Engineering Society of 
North America. Cleveland, Ohio, USA. 

 
Veitch, J., A. and Newsham, G. R. (1996). Expert’s Quantitative And Qualitative 

Assessments Of Lighting Quality. Annual Conference Of The Illuminating 
Engineering Society Of North America. August 5-7 1996. Cleeveland, Ohio. 

 
Veitch, J. A., and Newsham G. R (1997). Lighting Quality And Energy-Efficiency 

Effects On Task Performance, Mood, Health, Satisfaction And Comfort. 
Lighting Quality and Energy-Efficiency IESNA 1997 Conference. Volume 47. 

 
Wagner, W. B. (1967). An Empirical Test Of Reily’s Law Of Retail Gravitation.  The 

Ohio State University: PhD Thesis. 
 
 
Walizer, M. H., and Wienir, P. L. (1978). Research Methods and Analysis: 

Searching For Relationships. New York:  Harper and Row Publishers 
 
Wee, C. H. (1984). Consumer Patronage Behaviour Towards Shopping Areas: A 

Modification And Extension Of Huff’s Probabilistic Model Of Retail 
Gravitation. University of Western Ontario: PhD Thesis. 

 
Wilson, L.M. (1972). Intesive Care Delirium; The Effects of Outside Depriviation in 

a Windowless Unit. Archives of Internal Medicine : 130. 
 
Wilson, A. (2000). Seeing Daylight. Architecture. Vol. 89: Issue 4. 
 
Worboys, M., and Duckham, M. (2004). GIS A Computing Perspective. CRC Press. 
 
Wu, S., Lee, A. W. Koh.,  Aouad, W. I G., and C. Fu. (2004). An IFC-based Space 

Analysis for Building Accessibility layout for All Users. Construction 
Innovation. Volume  4: 129-141 

 
Wurtman R. J., (1975).  The Effects Of Light On The Human Body. Scientific 

America. Volume 1(1):68 
 
Zavagno. D. (2000). The Glare Effect And The Perception Of Luminosity, 

Perception 2001. Volume 30(2): 209-222. 
 
 



 176

Zhongling, C., and Yuchen X, (2001). The Evaluating Method About Luminous 
Environment In Buildings. China: The Chongqing Institute of Architecture and 
Engineering. 


	1. Introduction
	2. Literature review
	CHAPTER 2
	THE REVIEW OF LITERATURE

	3. Research Methodology
	4. Research analysis
	5. Behavioral survey study
	6. Conclusion
	7. Bibliography
	BIBLIOGRAPHY

	Pictures of Summit



